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DETAILED ACTION 
Response to Amendment 

1 . The amendment filed 5/26/06 has been entered. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) filed on 10/19/06 has been 
considered by the examiner and is found to be cumulative to the art of record. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-3, 7, 9, 12-13, 17-18, 23, and 27 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Delavaux (US5,253,104 published Oct. 12, 1993). 

With regard to claim 1 , Delavaux discloses an optical amplifier ( e.g., fig. 1) 
comprising: 

at least two sections of amplifying optical fiber (#34 and #36 ); 
pumping means for optically pumping the at least two sections of 
amplifying optical fiber ( P1 and P2 ); 

and an optical fiber support means (#12) for holding the at least two 
sections of amplifying fiber substantially straight during use ( this is 
inherent; otherwise multiplexing would not work because the alignment 
would be off ) 
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wherein the optical fiber support means additionally comprises means to 
couple light between the at least two sections of amplifying fiber ( note the 
dotted line in figure 1 wherein the light is coupled from port 18 to port 20 ). 
With regard to claim 2, the channels are where the fibers for the transmission of 
P1 and P2 sit. 

With regard to claim 3, the channels are substantially parallel and folded ( fig. 1, 

#12 ). 

With regard to claim 7, either #24 or #28 may be the alignment slot. 
With regard to claim 9, #18, #24, #28, or #20 may be the fiber end attachment 
means. 

With regard to claims 12-13, the plurality of pump beams P1 and P2 are routed to 
each amplifier separately. 

With regard to claim 17, the amplifiers are rare earth doped ( col. 4, line 33 ). 

With regard to claim 18, is the input beam coupled via #30 . 

With regard to claim 23, the pumping means are lasers ( col. 3 t line 49 ). 

With regard to claim 27, P1 and P2 are the array of laser diodes. 

Claim Rejections - 35 (JSC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 4, 8, 14, 16, 19-22, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Delavaux in view of Naganuma (US 6,310,717 published Oct. 30, 
2001). 

■ 

With regard to claim 4, Delavaux does not specifically disclose a rectangular 
channel cross section. However, Naganuma discloses a substantially rectangular 
channel cross section (e.g. #44 ). It would have been obvious to one of ordinary skill in 
the art (e.g. an optical engineer) at the time the invention was made to use a 
substantially rectangular cross section for the advantage of maintaining a stable 
alignment. 

With regard to claims 8 and 19, Delavaux does not specifically disclose a lens 
retained in at least one alignment slot. However, Naganuma discloses lenses retained 
in the alignment slots ( e.g. #52 ). It would have been obvious to one of ordinary skill in 
the art (e.g. an optical engineer) at the time the invention was made to use a lens in the 
alignment slot for the advantage of collimating the beam. 

With regard to claim 14, Delavaux does not specifically disclose that the core 

* 

diameter of the amplifying fiber is 50 microns. However, Naganuma teaches a mode 
field diameter of 1 0 microns ( col. 6. lines 38-40 ). It would have been obvious to one of 
ordinary skill in the art (e.g. an optical engineer) at the time the invention was made to 
use a fiber with a MFD of 10 microns of the advantage of multimode propagation. 

With regard to claims 16 and 20-22, Delavaux does not specifically disclose that 
the amplifying fiber is single mode fiber. However, Naganuma teaches single mode 
optical amplifying fiber ( col. 6. line 39 ) which inherently predominantly excites the 
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fundamental mode of propagation. It would have been obvious to one of ordinary skill in 
the art (e.g. an optical engineer) at the time the invention was made to use single mode 
optical amplifying fiber for the advantage of reduced noise. 

7. Claims 5-6 and 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 

■ 

over Delavaux in view of Geusic (US 2003/0197186 filed May 8, 2003). 

With regard to claims 5-6 and 10, Delavaux does not specifically disclose that the 
means of coupling the light comprises one or more hollow core optical waveguides with 
reflective coating formed in a semiconductor substrate. However, Geusic teaches 
hollow core optical waveguides formed in a semiconductor substrate ( hollow waveguide 
is #1 12a. reflective coating is #1 10a: semiconductor substrate is disclosed in [00291 ). It 
would have been obvious to one of ordinary skill in the art (e.g. an optical engineer) at 
the time the invention was made to use the hollow waveguides with a reflective coating 
in a semiconductor substrate for the advantage of modularity. 

With regard to claim 1 1 , Delavaux does not specifically disclose deep reactive 
ion etching as a means of forming the channels. However, Geusic teaches deep 
reactive ion etching as a means of forming the channels ([0030]). It would have been 
obvious to one of ordinary skill in the art (e.g. an optical engineer) at the time the 
invention was made to use deep reactive ion etching as a means of forming the 
channels for the advantage of a trench with a high aspect ratio. 

8. Claims 15 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Delavaux in view of Bricheno (US 5,574,811 published Nov. 12, 1996). 



Application/Control Number: 10/580,750 Page 6 

Art Unit: 3663 

With regard to claims 15 and 24, Delavaux does not specifically disclose that a 
section of optical amplifying fiber is a multimode fiber. However, Bricheno teaches 
coupling of multimode fibers via a semiconductor substrate ( col. 1, lines 25-57 ). It 
would have been obvious to one of ordinary skill in the art (e.g. an optical engineer) at 
the time the invention was made to use multimode fibers for the advantage of WDM 
propagation. 

9. Claims 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Delavaux in view of Bricheno, as applied to claim 24 above, and further in view of 
Naganuma. 

Delavaux in view of Bricheno does not specifically disclose the claimed numerical 
aperture and a collimating lens. However, Naganuma teaches the claimed numerical 
aperture ( col. 6, line 41 and #52 ). It would have been obvious to one of ordinary skill in 
the art (e.g. an optical engineer) at the time the invention was made to use the 
numerical aperture and lens of Naganuma for the advantage of collimating the light 
beam. 

10. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Delavaux in view of Yoo (US 6,768,827 filed Feb. 22, 2002). 

Delavaux does not specifically disclose that the reflective elements form a 
resonant cavity. However, Yoo teaches forming a resonant cavity on a coupling 
semiconductor substrate ( fig. 20 ). It would have been obvious to one of ordinary skill in 
the art (e.g. an optical engineer) at the time the invention was made to form a resonant 
cavity on the substrate for the advantage of lasing. 
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Conclusion 



1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Deandra M. Hughes whose telephone number is 571- 
272-6982. The examiner can normally be reached on M-F, 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on 571-272-6878. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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